Context and motivation] Requirements engineers create large numbers of artifacts when eliciting and documenting requirements. They need to navigate through these artifacts and display information details at points of interest for reviewing or editing information. [Question/problem] Traditional visualization mechanisms such as scrolling and opening multiple windows lose context when navigating and can be cumbersome to use, hence. On the other hand, focus+context approaches can display details in context, but they distort the data shown (e.g., fisheye views) or result in a large display canvas which again requires scrolling (e.g., zooming in ADORA). [Principal ideas/results] We are developing a novel method for displaying just the information needed to perform an intended task. Our method partitions the available screen space into regions. The boundaries of regions are simulated with a model consisting of virtual magnetic balls and springs that behaves like a physical system. This model supports the requirements engineer in selecting how the relevant information should be displayed.
Introduction
When eliciting and documenting requirements, requirements engineers create a large number of artifacts (e.g., documents, models, or sketches). Creating and working with these artifacts on electronic devices entails two visualization problems, particularly when working with displays of limited size (e.g., tablets): (i) There are artifacts such as large models or sketches that are larger than the available display. (ii) A requirements engineer frequently needs to view more than one artifact concurrently in order to comprehend or edit these artifacts. Today's tools employ traditional techniques for tackling these visualization problems: the first problem is typically addressed by scrolling and the second one by opening multiple windows [1] . These techniques work well for focusing on individual pieces of information, but they do this at the expense of losing the information about the context that those pieces are embedded in. Therefore, working with traditional visualization mechanisms is cumbersome when the elements to be displayed in detail are part of a network of interconnected elements, which is typically the case in Requirements Engineering (RE). On the other hand, there are so-called focus+context visualization approaches that can display details in context [1], [6] . However, the existing approaches distort the data shown (e.g., fisheye views) [4], [10] or result in a large display canvas which requires scrolling (e.g., zooming in ADORA) [8] .
In our research we are developing a new visualization mechanism called FlexiView which solves, in a unified way, both visualization problems mentioned above. Based on a physical metaphor of magnets and springs [2], [9], [11], FlexiView shall be able to flexibly visualize detailed requirements artifacts without losing the surrounding context within a display canvas of fixed size. In contrast to existing visualization mechanisms, FlexiView will be designed such that it can be used for visualizing both single artifacts (e.g., a graphic model diagram or a sketch) and a network of multiple different artifacts.
The rest of the paper is organized as follows. In Section 2, we briefly discuss the goals of our approach. Section 3 reviews the relevant literature. In Section 4, we present our approach and discuss its features and benefits. Section 5 concludes the paper.
Research Goals
Our goal is to develop a unified focus+context visualization mechanism which is tailored to requirements engineering. With our approach, we aim at overcoming the problems of existing visualization approaches for RE artifacts, thus allowing the construction of innovative RE tools (e.g., for supporting lightweight requirements modeling [5]) as well as improving the way how existing RE tools visualize information.
We envisage that such tools will (i) reduce the time and energy spent on navigating among various artifacts, (ii) prevent users (requirements engineers as well as stakeholders and developers) from getting lost in the navigation space, and (iii) make the set of RE artifacts better comprehensible for users. We expect that our visualization mechanisms will be useful also for visualizing other artifacts, e.g., in software architecture, but we will concentrate on RE artifacts in our research.
Related Work
Scrolling and opening multiple windows are traditional ways to deal with a large number of artifacts. They have been used in almost all available user interfaces. However, they lose context and create visual discontinuities, thus causing cognitive overhead for the user [1]. Focus+context visualization techniques display the focus within its context in a single continuous view. The theoretical foundation for focus+context interfaces was established by Furnas [4], who describes generalized fisheye views. This is a general interaction framework for information filtering according to the user's current point of interest. This concept was later used for creating Graphical Fisheye Views (GFV) [10] . GFV is a non-linear distortion-oriented graphical visualization technique and supports multiple foci. The results are sometimes reported as too distorted. Many derivations of fisheye views can be found in literature, such as JellyLens [7] that
